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(54) MULTI-DOMAIN LCD AND MANUFACTURING METHOD THEREOF 
(57) Abstract: 

PURPOSE: A multi-domain LCD(Liquid Crystal Display) is provided to 
improve response speed and definition by controlling the arrangement 
direction of LC molecules. CONSTITUTION: A multi-domain LCD 
consists of: a first side electrode(43) formed around a pixel electrode 
(41); a second side electrode(45) connected with the first side 
electrode by crossing the pixel electrode in a diagonal direction; and 
first and second dielectric ribs(47,47a) formed in the same direction as 
the second side electrode at both sides from the center of the second 
side electrode. LC molecules are arranged regularly toward the second 
side electrode as the second side electrode is formed in a diagonal 
direction of the pixel electrode. The first and second dielectric ribs are 

formed on a counter substrate corresponding to both sides of the second side electrode to prevent the arrangement of the 
LC molecules from being changed abnormally by strong signal twist in the center of the second side electrode. Therefore, all 
of the LC molecules in the pixel electrode are arranged regularly toward the second side electrode. 
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£ 5^ £ 33 A - A'^°)] n*^ 

£ 6a xfl*l 6ctt £ ^ * 1 ^Aldflofl 4= 33 tuflol ojj^iAl^l^ 
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^3 #^1*V^ 

^3 m 

£ ^£ ^^#511*1 #*H1 **i % AS, S-*] ^El£u|lol oJj^^Al^l $ H Xl^cWl **I 3H4 

3^f-5)H §>q-o} *1^(CRT: Cathode Ray Tube) fe t«4«l^ *H<%7l7l, ^S ^7}?) f-3 

£3eH ^ S o^eM ^o.q._ C RT*MI3 47)14 H7lS 4t$Sj-, ^3^3 A4°fl 3^ tfl-g-^ 

^7} &5S4. 

CRT# ^^1*1-7] fifty SjL (Liquide Crystal Dispaly: LCD)7^ *§ 

*M 7ms)°]z\ ^le<H]fe ^*^§ iM#*lsAi3 + sa-ar ^§as 7i|^«H n 3 

«7 r * r JI Sflfe^H ^4. 

o]<4 cffl^SAl^lfe sfl^ ol] ^oi^ <3>;*j3 oj-g-sRr 53 AS, PDP (Plasma Display P 

anel), FED (Field Emission Display) f-4fe ^B], 4*fl *}*1 *S r fe WllHH 0 ^! nfl£-o|) LCD sfl^l 

3 iL7] ^ 5^ SI-MI d£A r *rr7 ig£3 tifl^ol e (Back Light)7 r ^ AS r 4- 

£ l£ 44^1 5lAS, H7fl *fl 1 7l*4 ^1 2 7l* ae]jiaA|oH 4<y€ °14 

c H ; 5l4. 

^, ^ 1 7l*(ll)6)|fe Aj^* i«*>7l ^e|-lE|#(13)o] ^^SlU, ^ 2 7l^°l S^^* 

£o] f-afElfe ^71 «^ *m^#(15H ^34 4^°% ^^(Vcom)* *l7 r *Rr ^4^(17) 

*°] wm. 

=LZ\3- 4 2 7l*(21)<1te 7llo]S HR1(23)4 Bflo|E| (25)<>1 AjS. l^Ai Hfl*13<H nfl e ^(matrix) *§31 
^ (Pixel) <8«H <§^cf. 443 ^o^ofl^^o} ^S^l^Ei (Thin Film Transistor: TFT)3S}-£ 

^"Ir »1W SU, Sl-£^4 ^71^ o.S *3<g* iL^*I^-o)l 3*11 ^4fe ^^SAli7f7> Ml9i€ 

4 544. 

£ 2fe ^Hfl ^^iAli^S] #33}-^ 3 4^£°14. 



f^3 «$3£Al£*>fc 1 71* g 4 2 71*4, 4 1 7l* 3°il ^3<H XI l 71** O. 

S 4^ tflolE^ tiflAl £ »|olE. UflAl^ ^| ! 71*^1-3 S|^oJ°4 4^1 I^Hl TflolH Tflc-lE ^^rt 

atS^l*, A5i^§]# g 4ii/H5ll9j ^J^A S hVdv e ^l^Ei (TFTThin Film Transistor) 4, A o v 7l % 1 

7l* ^XHl SJ:3-( 37 )azl-, ^-7l«t iiBT-(37)3°ll^ ?11S|£S. t§ ^ ^ ^^1^(13)4, 

-S-71 TflolE ^^nv fls ^-4:^(13)^1 33*|2E^ ^ ^€ J±S^(21) AS ol^o^^4. 



ZZeli ^-71 4 2 7l* 3°fl #71$ TIM E CllolEl HflAi U _Vol- E^^^E^l^ ^s,^ £ ^*^>^ 

(25)4, #71 * r #*(25) 3°11 *4 ^ El #(23) 4. #71 ^ ^E^( 2 3) ^f- ^(17)4, =L 

elA ^ i 7l*4 4 2 71* A>o|oi| oji^o.^ c] ^-01^4. 

^^^(13)3 #e)Hl SS^^-(21)4 W^i^-(17)3 A^°J«(27)-8:#7l*V °«^#o,l o] 7 >^fe ^7l# 
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t^H ol-i^Rr 3^3 4X1 

434 4£ ^5fl £U(Ol «J|^iAl^fe ^E] 61 ^71 ^sfl ^--f- *}^H £S eg « fA^, <>lf. 

3*13 °J]3£3i43 Xl3^3 ^ 3^* JflEl^^l 34 ^§3 ^7>34. 

3^3 44 £€■ 333 $714 =L 43 4^3 3^3 fi-IM 334 Sfl^" 3-E7)- 44S-5L, °»33 4*4( 

director)7l- 334 Aj-eflofl o}s±. +}j}o] z]o^ -£3333 zjoix] ji, ^7j (disclination) -° 5. 343 fl £7 } 3^4 

XI 3^X133 334. 

£ -*7l *> ^Hfl 7]#^ £-Xl3* 3*11 3#4 51 £.3.. ^3£43 Bfll 4t* XH43 £3-4513 

#4 3 43£ 711333 ^ ^fe ^El 5^13 ofl^iAl^l g H ^43* ^l^-^til ^ ^^ol 014. 



^ 7l ol 42.3^ iH43 34 £ >^3 ^ 3331343^ ofl^ x d7 l #4* 3^ 

f-eW ojj^^l^Hl flo^, 4 1 7 m g Xl 2 71*4, XI 2 7l3flrSH 4^3^4, 4^3^3 ^3-8: 

44 m& XI 1 433^4, 4£3^3 3743 b 0 v^ s ^3 ^ 2 433^4, XI 2 433^ 4**Kr 
Xl 1 7l*4°113 Xl 2 433^4 *343^5L 33 333 Xl 1 3 XI 2 £3X1 ^s#£ £343 ^33 jL, £ 4 

33 ^e] 5,u\]o] q%E.X\%x] Xl5i43£ 3*441 uflEBJ^ ^Efls XI 1 433^£ 334^ ^34, 3^r ##oj 
43 711 1 -1*33.^3 5L*\Z] ^-eofl o^s)^ *| 2 433.^-* 334^ 3"34, 43 XI 2 433^3 #¥-4H 4 

£€■ 33* $fe 4^3^* 334^r ^34, 43 7l*4 334^ 3*^X1 44€3** *834fe ^34, 
43 z}-3 ^344X1 ^ ^£ 334^ ^34, A o v 7l XI 2 a °<HMH A o v 7l X) l ^*d^ 

f 1 ^* ^147}£4 ^-71 ^l^H) XI 1 -H-^iXI ^s#4 XI 2 *^X] ^*Rr *^4, ^7l 71* 



3*1. ^ H ^si ^1 1 ^ahhi 4= ^e] j£ii||oi ^^iAi^fe SHL3^ ^^^ D d *>M^ ^-i^* cil^d 

O.S. 7>S>|sfe ^ ^^jl, ZL <$*ofl cflt7l*ofl 44 -a-^Afl ^^.(Rib)^ ^*>oj ^d^ (di 

sclination)* ^±m\^4 3^o] SftcJ-. 

aeii ^ ^ xi 2 ^ahio,i 4= ^e] £bh«i ^i^sAi^ife ^^si <a^# ^(open)Ai^ ^dxi m°) 4 

£4X1 ^^°HAifil ^^(disclination)* 5|±^4^, <3 *H 4 v ^4fe D df"^l 7fl^# fl=^4 ££S} 

«l«f, £^<r 4 XI 1 ^ ah o|| 43 suflo] ojj^^i^ii- ^^471^ *4. 

£ 3^ 4 ^^1 XI 1 ^aHHI 4= ^Ej <2»^aAl^lol jg^olul, £ 4afe £ 3S1 4^^^* Ji4 A oMl 

4X1 £Ai*V3H4. 

£ 3°fl £Al*V 44 ^ol, £ ^ % j ^AHfe 3}-4i^(41)fil ^^i: 44 XI 1 #3^^(43)4, W 4 

±^(41)* cfl4<d «o v *^ 7>S4^H 47l XI 1 ^33^(43)4 •aisl^ XI 2 #3^(45)4, 47l XI 2 43 
3^(45)* o.S rt «S^4H 471 XI 2 433^(45)4 ^ 1, XI 2 ^3X1 ^2#(47,47a) 

£3°1H4 7^ol, tflzl-Aj wj-^o.s XI 2 43^(45)# 44*°1 XI 2 ^33^(45)* t 

n 5°d4Xl «1H51£^ 4i, xl 2 433^(45) 4-§-4^ tflt7l*4°fl XI 1 *#X1 ^#(47)4 XI 2 -fi- 

3X1 ^S#(47a)i- ^AjsH XI 2 ^33^(45)^1 f"8-¥-<fl^a) 2fl^.o_S 34 Bfl13 Hi 

o.s. ^44^ 51* ^344. 
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^W, #7] 4 1, XI 2 44X1 424 (47,47a) £ 44X1^.4, 4^4X1 JE^r BCB (Benzocyclobutene) £ 314 
(black resin) 4 44 444 £444 #7] Xl 1 4444(43)3 ^444 347K&4 ^44. 



47>44 43 X| 1 71* (40) afe XI 2 7] * (40a) ^ 3 <X £ 4 7l * 4°11 :a444 444°i ^44 €#(£343 
&4)4 -rS. 44. 43 ^44 ^ao. (negative uniaxial film) °-S4 443 §^0] oj^ 

^ #4^ ^43, 34X1 ^3] Sl- wj-^ Ajo^ £sH 4= 4447} i^lfe 3444 i^t^. 44 

3, 31244 (Gray inversion) 3 ^34 a*U, 344$X13 42S 3 (contrast ratio) 4 fe33, 443 

4^4 43 £X13 i^4fe 3X1 3*A 34 £.sW°jl 44 W 3444 s.44 4 $14. 



a. m^o} ^Ej^io] 6«^aAi^Hl il34, 434 -84^4^ 44 33X1, 344 4«--°^4 4^34 A 3 44(n 

egative biaxial film)* 1^43^ 33, 443 4 X13 34^ ^3fe 4^34^ €44 434 

44X1 «l«fl S£ 344 4^4 <S4 4 $14. 

neli, 47] 344 444 1H4 34xm 4 44 (£343 &4)4 4443, 34 47l 444^ 4714 34 
4 444 ^Xls *§^43 444 4s 5£4. 

44, 4±44(4i)4 £ 4aX134 £3, 344 44^s °^^4 £€■ °J3(49)4 4^4. 47] J2.4 33(49)4 3 
^ 443 «11 444 244 43-^3- 443 XI 2 4444(45)4 4^44(41)43 4311H4 i^^AS XI 
343 #n ^44. ^3^ £ 4b^ A l 4444(43)4 Xl 2 4344(45)4 £34 55 3 i 4444( 
43)4 Xl 2 4444(45)£ <aX|1j °.£ ^4^4 £.344. 

44, £ 54 £ 33 A -A' 4X1 4= 44 £3 4. 

£ 5X1 £34 44 43, XI l 34(40)Xlfe -^44 £-€43 34 *4434(44)3 *j^3^, 4443^(44)4X1 

4±44X| ?-*44(Vcom)4 47]-47l fl« ^-1-44(46)3 ^33. 43 ^444(46)4X13 3^ 3 
34 ^ji XI 1 44X1 4^44 XI 2 44X1 424 (47,47a) 3 ^^44 

47l XI 2 7l 4 (40a) 33 4443 3<I 444 X1343 34 Xl l 4444(43)4 Xl 2 4444(45)3 
sU, 47) Xl l, XI 2 4444(43,45)44 £44 44X1 434(42)3 ^33 47l ^ < a4(42)4i 4^^4(4 
i)oi 471 44:44(41)4 XI 2 4444(45) 44XW ^§ ^^(49)4 4^4. 

°14 4^ 424 4^ % 4^ Xl l 44^1X1 4^- 43 £X]°J ^^a^i^i^ 4^44^1 fli44 44-^l 7^ ^ 
Till- 4^4^ XI 2 4444(45)4 ^§44^.4 xl 1 4444(43)4 4!-<H XI 2 4444(45)31 7 0 v§> ^^ofl oi 
^el ojj^ ^}^o] 5 <a^. « 0 >*j=o. s aii9Jsl£4 44. 

SE4, Xl 1 714(40)4X1^: XI 2 4444(45)4 4H Xl 1 44X1 424(47)4 Xl 2 44X1 42# (47a) 

4 1^4^.4 XI 1 4444(43)^1 ^44^X14 431 °J4 ^ 444^1 h1^4^°J «fl°J4 4444. 

44^, 4^44^fl £& 4444 ^1 2 4444(45)4 4*1) 4^4X1 «fl9J44. 

<^14, 4 4^si XI 1 4^1X1^11 4^ 43 £XI4 °Jj^a^4^^ Xl24^4 4^47ls 44. 

£ 6a ^fl^l 6c4 4 4^ XI 1 4^HH1 4# 43 £X1?1 ^^Sai^i^ 44£°14. 

£ 6ai £^14 44 44 XI 1 714(40)4X1 *Jj £44 ^14 44 434(44)4 4X 44 434(44)4 

XI te 4^44(4i)i 4* 444 47>47l ^14 W 44(46)4 ^^44. ^34 4X ^4 44(46)4xm 4s 
334 XI 1 44X1 424(47)4 Xl 2 44X1 424(47a)4 ^ A J44 
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4^, £ Qb4 5LAl$ 44 44, *fl 2 7l*(40a)^fe W £414 444 *H444 44 ^ 1 #444(43) 
4, XI 2 #44^(45)* ^*teL, 44 4 1, XI 2 #444(43,45)1-1- £44 44°11 44#(42)* 11^44. n 
4 ^ 44 ^ 2 #444(45)4 4^°fl4 <34 (49)* 4fe 4^4^(41)* 44 4£#(42)4°11 *§444. 

44, £ 6ci £44 44 44, *fl 1 44(40)4 XI 2 7]* (40a) 44 44 ofl ob^a (60) ^ tg/^ig £ ^ ^ j 
^A|oJ|o|l 4^ 4 El Spflo] ojj^sAl^lfi] 42^34 45-44. 

444, 4 i o-^^] TLa*(47)4 4 2 $-$.4 ^2:1 (47a) £ 44 2 #444(45)4 ^<g44°.S <§^S> 
4 44 ^1 1 #444(43)4 ^444°114 44 2fl^-o.S 44 33 £414 43444 afll* 4444. 

444, £ XI 2 44<ii 4^ 44 £p]]o] ofl^^Ai^n- 4XI4>ll 4444s 44. 

44, £ 44 Xl 2 44<4H 4^ 44 £n)io| ofl^^Ai^i^ 4^4^-4 5^4* 44 ^ A 34 XI l #44^ 431 

3144 3^4 444 <y«l- 5L-£(0pen)44 444144 43( d isclination)* 4^44^, 5L€£ 44°fl 444 

444 44* £2.4534. 

£ 7^ £ UfS XI 2 44<>iHl n^g. ^e] t^o] <*%s.X\#*\c>\ 3g451JsL4, XI 1 #444 ^ <a£4 jL^4 44* 
5144 4431, £8^X1 1 #44^4Xl3i^-2--&444 4-¥-4l-3L44 444. 

£ 7i 51*1* 44 £4 XI 1 #444(43)4 BflS^i ^444 44 4 1 #444(43)°ll 4*fl nflEBJi 

qqsH <gq«oj 3444, 44 °§44°im 4^4^(41)4 *8444. ^a. 44 4 is^i 1N4 °§ 

41* tfl44 44°-:§L 7^]anj a 4^ SW47} 44 4 l #444(43)°11 444^ XI 2 #44^(45)4 $ 

444. 

44 4 2 #444(45)* 4^XU *§Efl£ $^4fc3. 4* 314, nfles^ ^EfljjL 344^ 441 444 4^ 

4 44* 7}£X^fe XI 2 #444(45)4 444 44 ojjqai # <g^6( o]^*!- 7>s4^-fe ^ 2 ^ 

3-^(45)^ Mj-^o) ^s. 4^^^ * 4£^- *4. 

«>1 fe, ^ 2 #^^(45)°fl €-4*5] Hflg 4%t^ 4S.7)] §h «61 £^14* ^447] ^^14. 

471 XI 2 ^44^(45)^1 314 ^4 fe ^] j 4 i #44^(4s. 4«)4 XI 2 44^1 ^44^H^ 44) °1 
443^1, 471 XI 2 ^44-^(45)21 ^4^°)1 XI l 44^1 Xl l ^44^(43)4 XI 2 44^1 Xl l ^44 
^(43) ? ^^151 4^ 4 44^1 XI l ^444(43)* i«-4^ 47l ^4^44 44*144. 

4^1 ^4^°)14 Xl l ^444(43)4 Xl 2 #444(45)4 #7]qs>.3. 444 ^-f, 4^ 4^ 4%^s 4 
t]1 21144 1H4 =r4 ^14£ XI l #44^(43)4 Xl 2 #444(45)ol &7]*\<ljl 44=1^ ^fe ^Jflvfl 

°114 471 XI l #444^1 °J4» 44444. 

^, 5L 7°llfe 5L 8<X1 SL*14 i^sl44 4 Xl 1 #444(43)1"^ °J^7f 5i^5lxl ^ zicflS ^7fl4^ ^§-(^4 

Jf-*)«>1 4^ 3# 1- ^ 5afe^. 44 XI 2 #44^(45)1-4 4s 44^4 §14 ^4«l?l 4^ (path) 1- ^ 
sflo) §i-7l ^^44(4^^1^ si 8i4 *H'4 ^-§-4 5^€^). 



4°^, £ 74 34 §11451^ XI l #444(43)4 5l^s14 «1€44, 47l 4 l #444(43)4 Xl 2 #44 
^(45) #4 471^ 4+7} 44471 4&°\) Xl l 4 Xl 2 #444(43,45)^ 444 4X1 21144 4^. 44 

^ 44 #4441:* 444 431 m-i «!3 «fl4 444 Xl44fe 534 1-7^444 44 £^14* 444 4 
71- £41 44. 444, 43* ^444 44 4 l #444(43)4 Xl 2 #444(45)44 4444 31^4 4444 
4^44 4444 ^44 44. 
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xi i 444^(43)4 4Jf» 444714 g* ^-f xi i 444^-4 xi 2 444^-°i ^4°i safe 

<8«H4fe Jff-^ is A|S r}^ Al^Sl Sfl^-o] o^o^l sfll-oll :2.*lSi 43 (Disclination) * 4444 

£4 44444S «1§H Tfl^-irol 4^4fe 44<>1 4444. 

444, £ 741 5L*m 44 44 4^ 4# 44^S 4± 2]|4 0 1 4444 4^4 X| 1 444^(43)4 X| 2 ^44 
^(45)^1 3^44 5ttfe ^414 4444»°1 47l3°-5L 4-^44 ^ *g4^H4 4 i 444^(43)4 U 

4# ££4 34-. 

<>H 44 4X1 sfl^-o] 45o , i 35o « Q v^o.s ^3<H 44444°! ^4 °jeH44 434 3£444. 

4^3 O.S., ^-71 X| 1 £ XI 2 4444(43,45)4 4 J f<>llfe 44^(^444 44)°1 ^4*3 44 4°J4 44°llfe 
4^44(41)^1 ^444. 4^4^(41)^ 44 XI 2 4444(45)4 44414 444 ££°J°4(49)* 4fe4 

(£ 4a 4^). 

4^4 i4 

44 4#4 44 £4 4 4^4 44 £"114 °^£44*1 S ^ Xl24^4 444 44 £44 5U4. 

4*1 4^444 ^4^4 444 4^°J44 tflzHi f^ss 4444* *8444 °-334 1134 44^s mfc4 
jfl ^ £H aji^ »g-^>7> 434 444] 4sfe 44* «M 4fe 4*11 -§-444* 4^4 ?U 434 ^£4 
44. 

K 4±<^* tfl-g-^H ^ ?ti4 444 42»4 1H44 44 43] 44* *4 ^3 £4*4 4±<3°44 ^4 
4 434X1 «fl44£4 44 4444* 4^443. 434 3£444. 

41*, 4^1 3144 ^f^fe ^£4 ±s.x\^ 4^- 44 444 44543 #£4 44 4 

34 3^444 ££4 "344 444fe 444 /11444 4444 ^ 44 44* 711444 ^ 5U4. 

(57) ^44 -34 

444 l. 

°Ji34 471 443 444 4444 444 4^*314 4fe °J]3£44*H 444, 

XI l 7144 XI 2 7l#; 

47l 4 2 7l44i ^34 4^44; 

47l 4^444 ^44 44 *§44 4 l 444^; 

471 4^444 ifl44 44^s ^34 4 2 4444; 

471 4 2 4444 44i 444fe 47l XI l 7144414 47l XI 2 444^4 *U44°-S 44 ^^4 XI l £ 
XI 2 44X1 424-4 i44^ 444fe ^34 4^8 ^ 4fe 4^1 £44 ^^^44^1. 

^44 2. 

XI l 4°11 471 XI l, XI 2 44444 47l 4^44 4°Hfe 4^#°1 7flX14fe ^34 i444 4 

fe 4^1 £^14 ^^S^4^1. 
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^#3. 

A i #°fl 5a°H. #7l sfcfc#^£ #7) A 2 ^3^3 #->MH 4^r7flfi] £-e<^4 5fe 34 ^©.s e >fe ^ 
qqaH ^f#4 °l-8-«H 3-#4 *fe «J|3s*l#*H 5a°H, 

* 1 71*31- A 2 71*; 

#7l 2 7l*^H nflEBJ^ ^e|) S 4| ! 

#7l 4 1 ^^q-ofl Pll^i ^HflS 3S)5|fe 44 cflZ^Aj 7>S^Sn1 12 #^oJ # 7 ) 4 

1 ^33^4 g^fe ^ 2 ^33^; 

#7i 4 2 ^33^- «8=^si #7) i 71*^0)1 a o v 7 ] ^ 2 f-^'S-fl'o.s qj-gg *il i 4^1 s ^ 

2 43*11 ^#4 £tf*H ^^fe 34 ^ is ^e] £^1°J eJ|3£*l#*l. 

^#5. 

A 4 #°fl 5a°H, #7l Til 2 °W$H 3*Hr A i U-t^ XI l ^t*d^4 *1) 2 #*J=sl 4 i 

*1#*1. 

4 #°fl SU«H>H. #?1 ^S^i ^3)sL <8«*f- ^ ft 0^4 7>S*lSfc A 2 #$ 

4#7l <y<sls] ft <8«H <?l^ft <§^4 7>Sy»lafe 4 2 ^33^ #^4 ^s. ^7} 34 S^lc 
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